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METHODS AND SYSTEMS FOR MANAGING 
SUPPLY CHAIN PROCESSES 

[0001] A portion of the disclosure of this patent document contains material 
which is subject to copyright protection. The copyright owner has no objection to the 
facsimile reproduction by anyone of the patent document or the patent disclosure, as it 
appears in the Patent and Trademark Office patent file or records, but otherwise 
reserves all copyright rights whatsoever. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates generally to supply chain services, and more 
specifically to methods and systems for methods and apparatus for managing supply 
chain processes. 

[0003] As manufacturing demands have increased, there also has been an 
increased need for assessing conditions to determine a status of components within a 
supply chain. Accurately assessing users and suppliers within the supply chain 
facilitates accurate potential shortfalls, delays, and delivery problems that may affect 
the overall manufacturing process. 

[0004] A plurality of suppliers and users transact processes that impact the 
supply chain. Such processes include, but are not limited to, planning and 
scheduling, order management, inventory control, component manufacturing and 
testing, logistics, and billing and collecting. More specifically, although the overall 
manufacturing process may be the responsibility of one entity, the supply chain 
processes are typically performed by a plurality of different entities within the supply 
chain. 

[0005] At least some known systems enable the entities performing supply 
chain processes to maintain data regarding the process. However, the various systems 
utilized by the plurality of supply chain entities may not be compatible, and as such, 
accurately monitoring the entire supply chain may be difficult. More specifically, 
because no known consolidated supply chain monitoring system exists, retrieving, 
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updating, and monitoring supply chain data may be unproductive and time- 
consuming. 

BRIEF SUMMARY OF THE INVENTION 

[0006] In one aspect, the present invention is a web-based supply chain 
system for managing internal users, suppliers, and external customers to improve 
business productivity in a cost effective manner. The system includes a server, at least 
one computer, and a network that couples the computer to the server. The server is 
configured with a database of supply chain business information. The server also 
includes a plurality of user interfaces that are associated with business transactional 
applications. Furthermore, the server allows a user to access and retrieve the supply 
chain business transactional applications. The data is available for users, suppliers, 
and customers to view through a secure connection to a business entity's server 
system. 

[0007] In another aspect, the present invention is a method for accessing 
supply chain system information by internal users, suppliers, and external customers 
using a supply chain web center system. The supply chain web center system includes 
a server and at least one client system. The method includes the steps of uploading 
user information to the server, uploading a plurality of supply chain process 
information to the server; uploading a plurality of business transactional applications 
to the server; downloading from the server, web pages configured to direct access to 
databases within the server, and using a business transactional application to access 
supply chain process information selected by a user from the databases within the 
sever. 

[0008] In a further aspect, the present invention is a web-based system for 
managing a supply chain system. The web-based system includes a network, and a 
server. The server is coupled to the network and is configured with a database that 
includes a plurality of business applications including at least one of demand 
planning, planning and scheduling, configuration management, order management, 
procurement, component manufacturing, assembly and test, logistics, and billing and 
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collection. The server controls access and retrieval of the business transactional 
applications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Figure 1 is a system block diagram for a web-based supply chain 

system; 

[0010] Figure 2 is an expanded version block diagram of an exemplary 
embodiment of a server architecture of a web-based supply chain system: 

[0011] Figure 3 is a flowchart illustrating one example embodiment of a 
method for accessing supply chain information using the web-based supply chain 
system shown in Figure 1 ; 

[0012] Figure 4 illustrates an exemplary embodiment of a supply chain home 
page for use with the supply chain web-based system shown in Figure 1 ; 

[0013] Figure 5 is an exemplary embodiment of a planning and scheduling 
application web page accessible through the supply chain web-site shown in Figure 4; 

[0014] Figure 6 is an exemplary embodiment of a configuration management 
application web page accessible through the supply chain web-site shown in Figure 4; 

[0015] Figure 7 is an exemplary embodiment of an assembly and 
test/configuration management application web page accessible through the supply 
chain web-site shown in Figure 4; 

[0016] Figure 8 is an exemplary embodiment of an assembly and 
test/component manufacturing web page accessible through the supply chain web-site 
shown in Figure 4; 

[0017] Figure 9 is an exemplary embodiment of a component manufacturing 
web page accessible through the supply chain web-site shown in Figure 4; 
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[0018] Figure 10 is an exemplary embodiment of a component 
manufacturing/assembly and test web page accessible through the supply chain web- 
site shown in Figure 4; and 

[0019] Figure 11 is an exemplary embodiment of a component 
manufacturing web page accessible through the supply chain web-site shown in Figure 
4. 

DETAILED DESCRIPTION OF THE INVENTION 

[0020] Exemplary embodiments of systems and processes that facilitate 
remotely monitoring operational data from a plurality of different gas turbine plants 
are described below in detail. The systems and processes facilitate, for example, 
displaying equipment operational data files in graphical and tabular format. The 
systems and processes are not limited to the specific embodiments described herein, 
but rather, components of each system and each process can be practiced 
independently and separately from other components and processes described herein. 
Each component and process can also be used in combination with other components 
and processes. 

[0021] Figure 1 is a system block diagram for a web-based supply chain 
system 10 for managing internal users, suppliers, and external customers to facilitate 
improving business productivity. In the exemplary embodiment, system 10 is a web- 
based supply chain used for managing internal users, suppliers, and external 
customers of aircraft engines and associated components. System 10 includes a server 
12 and a plurality of devices 14 connected to server 12. In one embodiment, devices 
14 are computers including a web browser, and server 12 is accessible to devices 14 
via the Internet. In an alternative embodiment, devices 14 are servers for a network of 
customer devices. System 10 is coupled to a mass storage device (not shown). In the 
exemplary embodiment, server 12 includes a database server 16 coupled to a data 
storage device 20. 

[0022] Devices 14 are interconnected to the Internet through many interfaces 
including through a network, such as a local area network (LAN) or a wide area 
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network (WAN), through dial-in-connections, cable modems and special high-speed 
ISDN lines. Alternatively, devices 14 could be any device capable of interconnecting 
to the Internet including a web-based phone or other web-based connectable 
equipment. A database providing information relating to the plurality of plants is 
stored on server 12 and can be accessed by users at one of devices 14 by logging onto 
server 12 through one of devices 14. 

[0023] System 10 is configured to provide various user interfaces whereby 
users access operational data from equipment monitored at the plurality of plants. 
Server 12 accesses stored information and downloads the requested operational data to 
at least one of the client systems 14, when the request to download is received from 
client system 14. The databases are accessed by users using client system 14 
configured with a standard web browser. 

[0024] Figure 2 is an expanded version block diagram of an exemplary 
embodiment of a server architecture of a web-based supply chain system 22 for 
managing internal users, suppliers, and external customers of aircraft engines, and 
associated components. Components of system 22, identical to components of system 
10 (shown in Figure 1), are identified in Figure 2 using the same reference numerals 
as used in Figure 1. System 22 includes server sub-system 12 and user devices 14. 
Server sub-system 12 includes database server 16, an application server 24, a web 
server 26, a fax server 28, a directory server 30, and a mail server 32. A disk storage 
unit 34 is coupled to database server 16 and directory server 30. Servers 16, 24, 26, 
28, 30, and 32 are coupled in a local area network (LAN) 36. In addition, a system 
administrator workstation 38, a user workstation 40, and a supervisor workstation 42 
are coupled to LAN 36. Alternatively, workstations 38, 40, and 42 are coupled to 
LAN 36 via an Internet link or are connected through an intranet. 

[0025] Each workstation 38, 40, and 42 is a personal computer having a web 
browser. Although the functions performed at the workstations typically are 
illustrated as being performed at respective workstations 38, 40, and 42, such 
functions can be performed at one of many personal computers coupled to LAN 36. 
Workstations 38, 40, and 42 are illustrated as being associated with separate functions 
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only to facilitate an understanding of the different types of functions that can be 
performed by individuals having access to LAN 36. 

[0026] In another embodiment, server sub-system 12 is configured to be 
communicatively coupled to various individuals or employees 44 and to users 46 via 
an ISP Internet connection 48. The communication in the exemplary embodiment is 
illustrated as being performed via the Internet, however, any other wide area network 
(WAN) type communication can be utilized in other embodiments, i.e., the systems 
and processes are not limited to being practiced via the Internet. In addition, and 
rather than a WAN 50, local area network 36 could be used in place of WAN 50. 

[0027] In the exemplary embodiment, any authorized individual or an 
employee of the business entity having a workstation 52 can access server sub-system 
12. One of user devices 14 includes a senior manager's workstation 54 located at a 
remote location. Workstations 52 and 54 are personal computers having a web 
browser. Also, workstations 52 and 54 are configured to communicate with server 
sub-system 12. Furthermore, fax server 28 communicates with employees located 
outside the business entity and any of the remotely located user systems, including a 
user system 56 via a telephone link. Fax server 28 is configured to communicate with 
other workstations 38, 40, and 42 as well. 

[0028] Figure 3 is a flowchart illustrating one example embodiment of a 
method for accessing supply chain information using a web-based supply chain 
system, such as system 10 (shown in Figure 1) or system 22 (shown in Figure 2). 
Initially user information is uploaded to 70 to a server, such as server 12 (shown in 
Figure 1). Additionally a plurality of supply chain process data is also uploaded 72 to 
the server. More specifically, a plurality of users within the supply chain may enter 
data that is relevant to each portion of the supply chain in which each user interacts. 

[0029] A plurality of business transactional applications are also uploaded 76 
to the server, hi the exemplary embodiment, the business transactional applications 
include applications that are found in a common supply chain. Accordingly, the 
applications uploaded 76 are relevant to supply chain core processes, and include, but 
are not limited to, demand planning, planning and scheduling, configuration 
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management, order management, procurement, component manufacturing, assembly 
and testing, logistics, and billing and collecting. 

[0030] The supply chain data is then retrievable from the system and 
downloadable 80 from the server. More specifically, a plurality of web pages that are 
configured to direct access to databases within the server are accessible. The web 
pages enable a user to use a business transactional application to access 82 supply 
chain process data from the databases within the sever. In the exemplary 
embodiment, the web pages permit a user to set inventory requirements, monitor 
suppliers to determine shipping availability, download data for buying and related 
activities including, but not limited to, globalization, long-term agreements, and raw 
material purchasing, and to integrate data from a plurality of purchase databases. 
Other web pages that may be accessed enable a user to view summarized historical 
performance data in pre-defined categories, integrate future demand schedules based 
on historical data, and predict potential manufacturing short-falls based on historical 
data. Additional web pages that may be accessed enable a user to maintain process 
capability data for pre-determined part characteristics, and receive operational metrics 
for monitoring. 

[0031] Figure 4 illustrates an exemplary embodiment of a supply chain home 
page 100 for the above-described supply chain web-based system. The supply chain 
system accumulates a variety of supply chain data from numerous supply chain 
processes, as well as business information, that is highly confidential. Supply chain 
home page 100 provides a portal for accessing such information, including a plurality 
of applications that are supply-chain related. Accordingly, home-page 100 has 
different access levels to control and monitor the security of the supply chain system. 
Authorization for access is assigned by system administrators on a need to know basis. 
In an alternative embodiment, access is provided based on job functions. In yet 
another embodiment of the invention, access is provided based on positions and 
management authority within the business entity. Editing capabilities within the 
system and web-site 100 are also restricted to ensure that only authorized individuals 
have access to modify or edit the information that is already existing in the system. 
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These internal controls, with reference to system security, enable management and 
control of access to information within the supply chain system. 

[0032] Home page 100 provides a single portal that is customized to 
individual client needs, and is configured to support a plurality of supply chain 
processes. Specifically, home page 100 provides a single entry point for a user to 
conduct all of their supply chain core processes. Web-site 100 creates a central 
repository of extranet applications for customers to access regarding common supply 
chain processes. Web-site 100 also combines new technology, supply chain process 
specific applications, and customer and industry supply chain data to give users an 
ability to increase their productivity and minimize their supply chain costs by running 
process applications that develop their optimal supply chain performance 
requirements. For example, in the exemplary embodiment, home page 100 enables a 
user access to nine supply chain processes, described in more detail below, that are 
found in a common supply chain. Included in the supply chain core processes are 
demand planning, planning and scheduling, configuration management, order 
management, procurement, component manufacturing, assembly and testing, logistics, 
and billing and collecting. 

[0033] Home page 100 includes a plurality of pull-down menus 102 that 
enable a user to select a business process or to select a site tool. More specifically, an 
application pull-down menu 104 enables a user to select a business process 
application such as demand planning, planning and scheduling, configuration 
management, order management, procurement, component manufacturing, assembly 
and testing, logistics, and billing and collecting. Additionally, a site tools pull-down 
menu 106 enables a user to select from a standard suite of tools that are transferable to 
other users and that may be augmented by individual client applications. For 
example, in the exemplary embodiment, a supply chain metrics tool 108 has been 
selected and is displayed within home page 100. More specifically, metrics tool 108 
provides a summary of key monitored supply chain parameters that indicate a 
difference between a current status of each parameter and a pre-determined goal 
unique to each parameter, thus enabling a user to accomplish demand planning. 
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[0034] Metrics tool 108 provides a metric column 110 that identifies each 
supply chain parameter being benchmarked against a metric. More specifically, 
parameters within column 110 are grouped according to business processes. For 
example, in the exemplary embodiment, a portion of metrics identified within column 
1 10 are grouped as pertaining to quality, and a portion of metrics identified within 
column 110 are grouped as pertaining to delivery. A measurement column 112 
provides a brief description of the benchmark to which each metric identified within 
column 110 is being compared. A last FW/Month column 116 indicates a value for 
the metric during the last reporting period or month, and a year to date average 
column 118 indicates an average value for the metric during the current calendar year. 
Additionally, a goal column 120 indicates a target or goal value for each metric. A 
definition column enables a user to hyperlink to a definition sheet that explains 
unfamiliar terms used within each metric. A last updated column 122 identifies a date 
that the data visible within each metric evaluation was last updated. 

[0035] Figures 5 through Figure 11 illustrate example web pages for the 
above-described web-based monitoring system. The web-pages shown in Figures 5 
through 1 1 are examples only and there are a plurality of variations possible. Through 
a series of user interfaces, a user is provided various useful supply chain data. 
Figures 5 through 1 1 illustrate the type of the information accumulated, stored, and 
updated on a regular basis to support various supply chain processes within the supply 
chain system. 

[0036] The information contained in these user interfaces, ie., web-pages, is 
exemplary only and changes from one user to another. The information provided 
through the user interfaces depicted in Figures 5 through 1 1 is stored in a centralized 
database 20 (shown in Figure 1) within data storage device 20 (shown in Figure 1) and 
retrieved by server system 12 (shown in Figure 1) as required. Many variations of 
particular user interfaces or web-pages viewable by the customer may be utilized. The 
following description refers to one set of web-pages that can be used to prompt the 
user to retrieve a variety of supply chain process data for managing internal users, 
suppliers, and external customers to facilitate improving business productivity. Of 
course, many variations of such web-pages are possible. 
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[0037] Figure 5 is an exemplary embodiment of a planning and scheduling 
application web page 150 accessible through supply chain home page 100 (shown in 
Figure 4). More specifically, web page 150 provides a tool for a user to accomplish 
planning and scheduling within the supply chain process. Through web page 150 a 
user may set, and input inventory on-hand requirements. Additionally, through web 
page 150 a user may monitor a supplier's availability to ship inventory that has been 
ordered. The availability to ship inventory may be input by, but is not limited to, a 
trading partner, or a sub-tier partner. 

[0038] Figure 6 is an exemplary embodiment of a configuration management 
application web page 200 accessible through supply chain home page 100 (shown in 
Figure 4). More specifically, web page 200 provides a user access to a sourcing 
system that enables a user to accomplish order management within the supply chain 
process. Web page 200 provides a sourcing system that provides supply chain data 
necessary for buying and related activities, including, but not limited to, globalization, 
long term agreements, and raw materials purchasing. More specifically, web page 200 
enables data from multiple databases to be integrated, and allows the induction of 
appropriate user spreadsheets that are individually maintained. 

[0039] Figure 7 is an exemplary embodiment of an assembly and 
test/configuration management application web page 250 that is accessible through 
supply chain home page 100 (shown in Figure 4). Web page 250 is used to perform 
configuration management within the supply chain process. In the exemplary 
embodiment, web page 250 provides a user access to an engine build-up configuration 
management application that provides a user with the capability to print hard copy, 
formatted prints from the Internet, or in the alternative, provides a user with on-line 
viewing capability for management of engine configuration. 

[0040] Figure 8 is an exemplary embodiment of an assembly and 
test/component manufacturing web page 300 accessible through supply chain home 
page 100 (shown in Figure 4). Web page 300 provides a user access to a single 
system that permits a plurality of internal and external users to enter, track, and collect 
data and disposition data of non-conformances that may have occurred during an 
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assembly and test stage, or a component manufacturing stage of the supply chain 
process. 

[0041] Figure 9 is an exemplary embodiment of a component manufacturing 
web page 350 accessible through supply chain home page 100 (shown in Figure 4). 
Web site 350 provides a user access to a manufacturing and assembly application that 
summarizes detailed historical performance data a pre-determined number of 
measurement categories. Furthermore, web page 350 enables a user to integrate future 
demand schedules to assess where improvement efforts should be focused. 

[0042] Figure 10 is an exemplary embodiment of a component 
manufacturing/assembly and test web page 400 accessible through supply chain home 
page 100 (shown in Figure 4). Web page 400 provides a user access to a system that 
maintains databases of manufacturing problems and solutions, to facilitate preventing 
future occurrences or to facilitate a quicker resolution should such problems re-occur 
in the future. 

[0043] Figure 11 is an exemplary embodiment of a component 
manufacturing/assembly and test/logistics web page 450 accessible through supply 
chain home page (shown in Figure 4). Web page 450 provides a user access to a 
system for maintaining updated process capability data for part characteristics that are 
determined to be the most critical to the fit, form, or function, of an aircraft engine. 
Furthermore, the system enables a user to predict future non-conformances. 

[0044] The above-described web-based supply chain system is cost-effective 
and highly reliable. The web-based supply chain system provides a single portal that 
is customized to individual client needs, and is configured to support a plurality of 
supply chain processes. Specifically, the web-based supply chain system provides a 
single entry point for a user to conduct all of their supply chain core processes through 
a central repository of extranet applications accessible from the system. The web- 
based supply chain system combines new technology, supply chain process specific 
applications, and customer and industry supply chain data to give users the ability to 
increase their productivity and minimize their supply chain costs by running process 
applications that develop their optimal supply chain performance requirements. 
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[0045] While the invention has been described in terms of various 
specific embodiments, those skilled in the art will recognize that the invention can be 
practiced with modification within the spirit and scope of the claims. 
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